ABSTRACT Past research has shown that women who either have sex with women or who identify as lesbian access less preventive health care than other women. However, previous studies have generally relied on convenience samples and have not examined the multiple associations of sexual identity, behavior and health care access/utilization. Unlike other studies, we used a multi-lingual population-based survey in New York City to examine the use of Pap tests and mammograms, as well as health care coverage and the use of primary care providers, among women who have sex with women and by sexual identity status. We found that women who had sex with women (WSW) were less likely to have had a Pap test in the past 3 years (66 vs. 80%, p G 0.0001) or a mammogram in the past 2 years (53 vs. 73%, p = 0.0009) than other women. After adjusting for health insurance coverage and other factors, WSW were ten times [adjusted odds ratio (AOR), 9.8, 95% confidence interval (CI), 4.2, 22.9] and four times (AOR, 4.0, 95% CI 1.3, 12.0) more likely than non-WSW to not have received a timely Pap test or mammogram, respectively. Women whose behavior and identity were concordant were more likely to access Pap tests and mammograms than those whose behavior and identity were discordant. For example, WSW who identified as lesbians were more likely to have received timely Pap tests (97 vs. 48%, p G 0.0001) and mammograms (86 vs. 42%, p = 0.0007) than those who identified as heterosexual. Given the current screening recommendations for Pap tests and mammograms, provider counseling and public health messages should be inclusive of women who have sex with women, including those who have sex with women but identify as heterosexual.
INTRODUCTION
Both the 1999 Institute of Medicine Report and Healthy People 2010 have identified that, as a group, people defined by same sex sexual orientation may experience poor health. 1, 2 Research has found that women who have sex with women are less likely to utilize preventive clinical care. [3] [4] [5] [6] [7] [8] [9] However, the health of women who have sex with women (WSW) has been hard to accurately characterize due to methodological limitations of previous studies. 1, 6 First, most research uses convenience samples, resulting in findings that may not be generalizable. Second, most compare women who have sex with women with general population estimates from other studies (that include women who have sex with women). Determining whether the experiences of WSW differ from those of the general population across studies is difficult. Third, most previous research identifies women who have sex with women by sexual identity and rarely examines stratifications of sexual behavior and identity simultaneously. We thus do not have a clear understanding of how women who identify as lesbian exhibit characteristics or health behaviors differently than women who have sex with women but do not identify as lesbian.
To address these gaps in knowledge, we used a large population-based sample in New York City to compare the characteristics of women who have sex with women with those who do not. We then examined the relationship between sexual behavior and both health care access (health care coverage and having a primary health care provider) and health care utilization (Pap test and mammogram use). Among women who had sex with women, we compared these factors between individuals who identify as heterosexual (but have sex with women) and those who identify as lesbian, exploring the impact of sexual identity on Pap test and mammogram use. 
METHODS

Data Collection and Sample
Survey Instrument
The survey instruments were adapted from the Centers for Disease Control and Prevention's (CDC) Behavioral Risk Factor Surveillance System (BRFSS) 11 and National Health Interview Survey (NHIS). 12 The surveys included questions regarding sociodemographics, health status, health care access, use of clinical preventive services, health behaviors, health conditions, and home and community environment. In 2002, respondents were asked their household income, which was categorized in ranges. In 2004, household income was categorized into federal poverty levels. Using the federal income thresholds and the number of people in the household (obtained from the survey), we imputed federal poverty levels in the 2002 data. To determine sexual orientation, respondents 18- 
Statistical Analysis
The two data sets were combined into a single data set, which was weighted to account for unequal selection probabilities and non-response. For each data set, primary weights were calculated for each respondent, consisting of the inverse of the probability of selection (number of adults in each household divided by number of residential telephone lines). Post-stratification weights were used to adjust the sample estimates according to the precise age, race/ethnicity, and gender composition of each sampling stratum (neighborhood). All univariate and bivariate analyses were weighted to the NYC population and age-standardized to the U.S. Standard Population 2000.
We described the socio-demographic characteristics, health care access and utilization of women who did and did not have sex with women. To compare these groups of women, we calculated odds ratios and 95% confidence intervals (sociodemographic characteristics) and Student t<tests (health care access and utilization). Next, we conducted four multivariate logistic regression analyses using the 2004 data set, examining the associations of sexual behavior with (1) no Pap test in the past 3 years, (2) no mammogram (among women age 40 years and older) in the past 2 years, (3) no healthcare coverage, and (4) no primary care provider. Models were built in a forward stepwise manner, and individual variables were added in the order of importance, based on their significance in both the bivariate analyses and the literature. Then, using the 2004 data set to examine women who had sex with women, we compared socio-demographic characteristics, health care access and health care utilization among those who identified as heterosexual with those who identified lesbian, also using Student t tests. Information on the proportion of WSW who identify as bisexual is provided, but there were too few bisexually identified women to examine characteristics of this group and make statistical comparisons. Analyses were also conducted on health care utilization among women who did not have sex with women and identified as heterosexual. The SAS (Cary, NC, USA) statistical package was used for data management, and SAS-callable SUDAAN (RTI, NC) was used to obtain appropriate standard errors for the point estimates (PROC DESCRIPT) and to conduct the multiple logistic regression analyses (PROC RLOGIST). Table 1 ). There were no differences in poverty level or employment status between WSW and women who did not report having sex with women in the past year. WSW were more likely to be younger than older, to have been born in the USA, and to be separated, never married or living with an unmarried partner than to be currently married. WSW were also marginally more likely to be black than white and to have higher levels of education, although these findings were not statistically significant.
RESULTS
Overview of Women who Had Sex with Women
Sexual Behavior and Health Care Patterns
In terms of health care utilization, WSW were significantly less likely than other women to have had a Pap test in the past 3 years (66 vs. 88%, p G 0.0001) and to have had a mammogram in the past 2 years (53 vs. 73%, p = 0.0009). They were also less likely to have health care coverage (80 vs. 86%, p = 0.03) and to have a primary care provider (70 vs. 79%, p 0 0.007) (Figure 1 ). Figure 2 indicates the results of multivariate models predicting having had no Pap test in the past 3 years, no mammogram in the past 2 years, no health care coverage, and no primary health care provider. After accounting for other factors, including insurance status, primary care provider and sexual identity, women who had sex with women were ten times more likely to have had no Pap test in the past 3 years than non-WSW (OR 0 9.8, 95% CI: 4.2, 22.9). Women who had sex with women were four times more likely to have had no mammogram in the past 2 years than non-WSW (OR 0 4.0, 95% CI: 1.3, 12.0). Figure 2 also presents results from the two models predicting no health care coverage and no primary care provider. After adjusting for demographics and other covariates, WSW had slightly higher rates of no health care coverage than other women, but the difference was not significant (OR 0 1.7, 95% CI: 0.7, 3.9). Similarly, after accounting for other factors, women who had sex with women were slightly more likely to have no primary care provider, although this comparison was also not significant (OR 0 1.4, 95% CI: 0.7, 3.0).
Sexual Identity and Healthcare Patterns
In 2004, women were also asked about their sexual identity. Irrespective of sexual behavior or activity, 97% (estimated population 0 2,465,883) of all women (18-64) identified as heterosexual, 1.5% (estimated population 0 39,433) as lesbian and To understand the effect of sexual identity on health care utilization patterns, we examined Pap test and mammogram use among WSW, stratified by sexual identity. We found that women with concordant behavior and identity had higher utilization of health care services than those who had discordant behavior and identity. Among WSW, women who identified as lesbian (concordant) were more likely than heterosexually identified WSW (discordant) to have had a Pap test in the past 3 years (97 vs. 48%, p G 0.0001) or a mammogram in the past 2 years (86 vs. 42%, p = 0.0007). Examining concordance between identity and behavior among non-WSW was not feasible, as there were few non-WSW who identified as lesbian ( G 1%). However, among non-WSW who identified as heterosexual (concordant), utilization patterns were high and comparable to WSW who identified as lesbian (concordant); 89% of non-WSW who identified as heterosexuals had a Pap test in the past 3 years, and 78% of this group had a mammogram in the past 2 years. In terms of health care coverage and use of a primary care provider among WSW, no difference was found between those who identified as heterosexual and lesbian.
DISCUSSION
In this paper, we used a population-based survey to describe sexual practices and sexual identity in a population-based sample of adult women in New York City. Of sexually active women ages 18-64, almost 5% reported having had sex with women in the past year, and 1.5% of women in that age range identified as lesbian, reinforcing the importance of examining sexual behavior, not just identity, in order to understand health care practices among WSW. In our study, the prevalence of lesbian-identified women was comparable to the 0.8% found in the Nurses Health Study II in 1995. 13 Compared with non-WSW, WSW were ten times more likely to not have received timely Pap tests and four times more likely to not have received timely mammograms, even after accounting for measures of health care access, sexual identity and other potentially confounding factors. Previous population-based studies found women who identified as lesbian to be less likely to have had a Pap test than those who identified as heterosexual. [14] [15] [16] All of these studies, however, examined health care utilization among women who identified as lesbians; none looked at behavior.
When we examined the effect of sexual identity and behavior together on health care utilization, we found that behavior-identity concordance was an important factor in health care utilization: Women whose behavior was concordant with their identity were more likely to utilize services than those whose behavior and identity were discordant. For example, among WSW, women who identified as lesbian were more likely to have had timely Pap tests and mammograms tests than those who identified as heterosexual.
Previous research has suggested that WSW may not feel comfortable seeking care because they feel unable to disclose their sexual orientation to their general practitioners. 17 Our data suggest that this might be particularly true among women whose identity is discordant from their behavior; these women may be even more uncomfortable discussing sexual issues with health care providers and, therefore, may be more likely to avoid care. Other studies have indicated that WSW have had negative experiences with providers due to their sexuality, including homophobic attitudes, embarrassment, anxiety, inappropriate reactions, rejections and discrimination. [18] [19] [20] One study of lesbians in the UK found that they were less likely to report good experiences with providers around Pap tests and breast screenings than non-lesbian identified women and that positive previous experiences with health care providers were associated with increased screening. 21 Similarly, a Boston study found women who identified as lesbian to have had more experiences with judgmental or insensitive providers than those who identified as heterosexual.
14 These fears, based on past experience or the experiences of others, are sometimes enough to avoid care, delay care, or only seek care for the worst, most advanced problem. 9 Another potential reason that WSW seek preventive care less frequently than women who do not have sex with women is a misperception of their risks for certain conditions. 21 Prior research suggests that many women, and their providers, believe that WSW are not at risk for cervical cancer, despite the fact that four out of five women who have sex with women have also had sex with men. Further, WSW are often at higher risk for breast and ovarian cancers (due to maternal risk factors such as child bearing patterns) than heterosexual women. 6, 9, 22, 23 WSW require the same routine screening and preventive services that heterosexual women receive. 8 We identified few demographic differences between WSW and non-WSW; WSW were more likely to be younger, U.S.-born, and either separated, never married or living with an unmarried partner. They were marginally more likely to be black and to have a higher level of education than non-WSW. No differences were found in health insurance status. Previous studies on lesbian and heterosexual women have found lesbians to be more likely to be younger, to have higher education levels, to be white, and to have less health insurance.
3,15 When we stratified by both behavior and identity, we found health insurance status to be comparable across all groups, including lesbian-identified and heterosexually identified WSW. Lesbian-identified WSW were, however, more likely to be white than heterosexually identified WSW.
This study used two large, population-based, cross-sectional surveys, which were conducted in multiple languages and were broadly representative of the population of NYC. Nevertheless, the study has a number of limitations. First, some of the questions varied between years. The sexual behavior, health care coverage and income questions were phrased or categorized slightly differently between 2002 and 2004, and the sexual identity question was only asked in 2004. Second, the surveys represent only non-institutionalized NYC adults with working residential telephones. Third, because some questions were only asked of individuals who were less than 65 years of age, these results can only be generalized to that age group. Fourth, the cross-sectional design represents one point in time; thus, the temporality of some associations cannot be inferred. Fifth, all data are self-reported, and there is the danger of a social response bias or low identification of same-sex behavior through a telephone survey. However, anonymous surveys can reduce socially desirable responding, 24 and documented levels of reliability and validity of the questions in the BRFSS, on which these surveys were based, have been shown to be relatively high. 25, 26 Finally, for some comparisons, the numbers available for analysis were small, which may have made statistically significant findings difficult to obtain. For example, we were unable to examine the association between WSW identifying as bisexual and health care utilization.
Despite similar levels of healthcare coverage, women who have sex with women do not access preventive care as much as other women. This is particularly true among women who have sex with women but identify as heterosexual. Given the national guidelines to screen for breast and cervical cancers 27, 28 and the importance of Pap tests and mammograms in identifying cancers and enabling early treatment, 29, 30 it is important to engage this population in care. For some women, a lack of care may be due to a discomfort with medical providers, while for others it may be the result of a misperception of risk. Provider training and education is essential, then, to increase women's use of primary healthcare, Pap tests, and mammograms. Education among women is also necessary in order to increase women's use of important healthcare services. In our study, 43% of WSW identified themselves as heterosexual; public health messages targeted to women who have sex with women should thus reach beyond women who identify themselves as lesbians and target the general population.
